organic compounds 



Acta Crystallographica Section E 

Structure Reports 
Online 

ISSN 1600-5368 

2-(2-Nitroanilino)benzoic acid 

Xiao-Lin Zhu,* Lu Shi, Peng Jiang, Tian-Hao Zhu and 
Hong-jun Zhu 

Department of Applied Chemistry, College of Science, Nanjing University of 
Technology, Nanjing 210009, People's Republic of China 
Correspondence e-mail: zhuhjnjut@hotmail.com 

Received 20 November 201 1 ; accepted 1 2 December 201 1 

Key indicators: single-crystal X-ray study; T = 293 K; mean ct(C-C) = 0.003 A; 
R factor = 0.057; wR factor = 0.158; data-to-parameter ratio = 12.8. 



In the title compound, C 13 H 10 N 2 O4, the nitro N atom deviates 
by 0.031 (2) A from the plane of the benzene ring to which it is 
attached. The aromatic rings are oriented at a dihedral angle 
of 50.6 (1)°. An intramolecular N— H- ■ O hydrogen bond 
occurs. In the crystal, inversion dimers are formed by pairs of 
O— H- ■ O interactions. 

Related literature 

For the use of the title compound as an intermediate in the 
synthesis pharmacologically important compounds, see: 
Kelleher et al. (2007). For the synthesis, see: Rewcastle et al. 
(1987). For bond-length data, see: Allen et al (1987). 



COOH 



Experimental 

Crystal data 

C 13 H 10 N 2 O 4 
M, = 258.23 
Monoclinic, P2 t /c 
a = 7.1840 (14) A 
b = 21.546 (4) A 




)i = 0.11 mm 
T = 293 K 

Data collection 

Enraf-Nonius CAD-4 

dif fractometer 
4704 measured reflections 
2209 independent reflections 
1437 reflections with / > 2a(I) 

Refinement 

R[F 2 > 2a(F 2 )} = 0.057 

wR(F 2 ) = 0.158 

S = 1.01 

2209 reflections 



Table 1 



0.30 x 0.20 x 0.10 mm 



Run = 0.046 

3 standard reflections every 200 
reflections 
intensity decay: 1% 



172 parameters 

H-atom parameters constrained 
A/w = 0.19 e A~ 3 
Ap mi „ = -0.32 e A~ 3 



Hydrogen 


-bond 


geometry (A, °). 








D-H-A 




D—H 


H---A 


D-A 


D-H-A 


N1-HL4-- 


■03 


0.86 


2.02 


2.636 (3) 


128 


Ol-HIC- ■ 


■02 1 


0.82 


1.82 


2.636 (2) 


176 



c = 7.9070 (16) A 
P = 101.62 (3)° 
V = 1198.8 (4) A 3 
Z = 4 

Mo Ka radiation 



Symmetry code: (i) — x + 1, — y + 1, — z + 1. 

Data collection: CAD-4 EXPRESS (Enraf-Nonius, 1994); cell 
refinement: SET4 (Enraf-Nonius, 1994); data reduction: MolEN 
(Harms & Wocadlo,1995); program(s) used to solve structure: 
SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: 
SHELXL97 (Sheldrick, 2008); molecular graphics: SHELXTL 
(Sheldrick, 2008); software used to prepare material for publication: 
SHELXTL. 

The authors thank the Center of Testing and Analysis, 
Nanjing University, for support. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: IM2343). 
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2-(2-Nitroanilino)benzoic acid 

X.-L. Zhu, L. Shi, P. Jiang, T.-H. Zhu and H.-J. Zhu 

Comment 

The title compound, 2-(2-nitrophenylamino)benzoic acid is an important intermediate for the synthesis of 10,ll-dihydro-5- 
acetyl-dibenzo[b,e][l,4]diazepin-ll-one (Kelleher et ai, 2007). The crystal structure of the title compound, (I), is reported 
herein. 

The molecular structure of (I) is shown in Fig. 1, and the intermolecular O — HO hydrogen bond (Table 1) results in 
the formation of centrosymmetric carboxylic acid dimers. The bond lengths and angles are within normal ranges (Allen 
etal, 1987). 

In the molecule of the title compound, the rings are planar. The dihedral angle of the rings Cgl(Cl — C6), Cg2(C8 — C13) 
is: CgllCgl = 50.6 (1)°. The N atom is situated in the same plane as the phenyl ring to which it is attached. 

In the crystal structure of the title compound, (I), intra- and intermolecular O — H-0 and N — H-0 hydrogen bonds are 
observed. Centrosymmetrical dimers are formed by the O — H - 0 interaction. 

Experimental 

The title compound, (I), was prepared by a literature method (Rewcastle et at, 1987). Crystals suitable for X-ray analysis 
were obtained by dissolving (I) (0.20 g, 0. 8 mmol) in acetone (25 ml) and evaporating the solvent slowly at room temperature 
for about 7 d. 



Refinement 

H atoms were positioned geometrically and refined as riding groups, with O — H — 0.82 and C — H = 0.93 A for aromatic H, 
and constrained to ride on their parent atoms, with (7i S0 (H) = xlI e q(C), where x = 1 .2 for aromatic H, and x — 1 .5 for other H. 



Figures 
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J 
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Fig. 1 . Molecular structure of (I), with displacement ellipsoids drawn at the 50% probability 
level. 



. 2ft rv'" 



Fig. 2. Packing diagram of (I). Hydrogen bonds are shown as dashed lines. 
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2-(2-Nitroanilino)benzoic acid 

Crystal data 

Ci 3 HioN 2 0 4 
M r = 258.23 
Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
a = 7.1840 (14) A 
6 = 21.546 (4) A 
c= 7.9070 (16) A 
(3=101.62 (3)° 

V= 1198.8 (4) A 3 
Z=4 



^(000) = 536 

Z> x = 1.431 MgirT 3 

Melting point: 490 K 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 25 reflections 

6= 10-13° 

H = 0.11 mm 1 

7=293 K 

Block, yellow 

0.30 x 0.20 x 0.10 mm 



Data collection 

Enraf-Nonius CAD-4 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

co/20 scans 

4704 measured reflections 
2209 independent reflections 
1437 reflections with / > 2o(I) 



R irA = 0.046 

^max — 25.4 , 6 m i n —1.9 

/i = 0^8 
£ = -25^25 
/ = -9->9 

3 standard reflections every 200 reflections 
intensity decay: 1% 



Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 2o(F 2 )] = 0.057 
wR(F 2 ) = 0.158 
S= 1.01 

2209 reflections 
172 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 
w = V[o 2 (F 2 ) + (0.092P) 2 ] 
where P = (F 0 2 + 2F 2 )/3 



(A/0) max < 0.001 

Apmax = 0.19e 

Ap m i„ = -0.32 e A 



1-3 



-3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
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Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > a(F 2 ) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A ) 
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Atomic displacement parameters (A 2 ) 





U u 
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0.0457 (12) 


0.0446 (12) 
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(13) 0.0086 (10) -0.0068 (9) -0.0118 (9) 

(13) 0.0150(9) 0.0031 (9) -0.0213 (9) 

(15) 0.0053 (12) 0.0068 (11) -0.0022 (12) 

(10) 0.0111 (9) 0.0009(8) -0.0077 (8) 

(15) 0.0036 (11) -0.0069 (11) 0.0035 (12) 

(15) -0.0082 (14) -0.0036 (12) 0.0016 (13) 
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Geometric parameters (A, °) 
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Hydrogen-bond geometry (A, °) 



D—H-A 
Nl— H1A-03 

Ol— H1C-02' 

Symmetry codes: (i) -x+1, -y+l, -z+1. 
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